R hinoplasty is an exciting and challenging surgical procedure that is associated with a variety of complications and side effects (1) . The complications most frequently reported with rhinoplastic surgery are related to postoperative failure to achieve the desired aesthetic or physiological results. Rhinoplasty is a procedure that is considered to carry high risk, primarily due to the limited predictability of the aesthetic results. Aside from potential postoperative deformities, many other risks and complications must be considered (2) . Other complications of rhinoplasty can be categorized as infectious, traumatic, hemorrhagic, systemic and miscellaneous. Serious complications of cosmetic rhinoplasty are extremely rare (3, 4) .
Aside from aesthetic complaints, postoperative bleeding (eg, epistaxis) is one of the most common complications following nasal surgery. Epistaxis is most frequently mild but may be severe. The most common causes of mild epistaxis are bleeding from the incision sites and traumatized mucosa. Fortunately, mild postoperative bleeding is anterior and generally can be controlled with ease; however, continued bleeding may require the placement of a nasal tampon. Bleeding that persists despite the use of an anterior tampon may indicate posterior bleeding, thus requiring a posterior tampon. Posterior bleeding usually originates from the posterior septal branch of the sphenopalatine artery and distal branch of the anterior ethmoidal artery. Serious bleeding occurs in <1% of patients (4).
Following rhinoplasty, bleeding is usually seen within the first week, often in the first two to three days. If there is no underlying pathology, bleeding is not typical after seven days (5) (6) (7) . Severe bleeding after this period is generally posterior, which always requires use of nasal tampons and additional intervention. In cases of such unusual bleeding, determination of the cause should be sought, for example anticoagulant drug usage, coagulopathy or herbal therapies.
The present study examined patients who experienced massive bleeding after postoperative day 8 and the treatment strategies used.
METHODS
The present study was a prospective analysis invovling a total of 750 septorhinoplasty patients who were operated on between 2011 and 2014 at one clinic by the same plastic surgeon. Preoperative complete blood count, biochemical (urea, creatinine, aspartate aminotransferase, alanine aminotransferase, electrolytes) and coagulation tests BACKGROUND: There are various complications that can occur in septorhinoplasty, most of which are related to postoperative failure to achieve the desired aesthetic result. However, there are also many other complications, including postoperative bleeding, which is one of the most common nonaesthetic-related complications. OBJECTIVE: The present study was a prospective analysis involving a total of 750 septorhinoplasty patients, and included individuals who experienced massive bleeding after postoperative day 8. RESULTS: The incidence of bleeding was 2% among all patients. One percent of cases with bleeding occurred between postoperative days 8 and 14. None of the patients exhibited an abnormality in preoperative or postoperative coagulation tests. Mean blood loss was approximately 1 unit. In all patients, clots in the nose were cleaned, bleeding was subsequently controlled by placement of a polyvinyl alcohol sponge tampon soaked in adrenalin and tranexamic acid, and intravenous administration of 250 mg tranexamic acid in isotonic saline solution. This treatment was sufficient for all cases. None of the patients expereinced recurrent bleeding nor did they require a blood transfusion. CONCLUSION: Late bleeding in septorhinoplasty is rare. It may be prevented by completely filling the nasal cavity so that there is no dead space between the septal mucosal membranes and the drainage opening. If bleeding occurs, it can be treated by placement of a tampon soaked in adrenalin and tranexamic acid plus intravenous administration of 250 mg tranexamic acid. 
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RESULTS
The mean age of the patients was 29 years (range 17 to 58 years), 61% were female and 39% were male. While the incidence of bleeding was 2% in all patients, in 1% of the cases, bleeding occurred between postoperative days 8 and 14. Six patients with late postoperative bleeding were male and two were female. For seven of these patients, it was their first rhinoplastic operation and, for one, it was their second. None of the patients exhibited abnormality in preoperative or postoperative coagulation tests. For all patients, PT, aPTT, INR and thrombin time (TT) values were within normal limits. All of the patients with hemorrhage had severe deviation in nasal septum and nasal crest; hence, posterior septum excision was performed to open the airway. Postoperative bleeding resulted in an average blood loss of approximately 1 unit. This amount was calculated according to the amount of blood in the aspirator and gauze. In these patients, clots in the nose were cleaned, subsequent bleeding was controlled by placement of a polyvinyl alcohol sponge tampon soaked in adrenalin and tranexamic acid, in addition to intravenous administration of 250 mg tranexamic acid in an isotonic saline solution. Patients were hospitalized for follow-up and were discharged after determination that bleeding had completely stopped. The patients typically stayed one night in the hospital. Tampons were removed after three days. This treatment alone was sufficient in all cases. None of the patients experienced recurrent bleeding after removal of the tampons nor did they require a blood transfusion. None of the patients required revisional surgery at a later date.
DISCUSSION
There are a variety of possible complications and side effects that can occur in septorhinoplasty (1), of which postoperative bleeding is one of the most common. Bleeding is usually mild and occurs within the first week, often in the first two to three days, but has been reported as late as day 10. If there is no underlying pathology, late-onset bleeding is unusual (5-7). In the literature, the incidence of early bleeding has generally been reported to range from 2% to 3.6% in various studies (8) (9) (10) (11) (12) (13) . No detailed studies investigating late-onset bleeding were found. In the literature, late-onset bleeding has usually been found to result from a coagulation disorder, with an incidence of approximately 1%. The rates were similar in our study.
Use of acetylsalicylic acid, the presence of von Willebrand disease (VWD), hemophilia, factor XIII deficiency, factor XI deficiency and primary fibrinolysis are among the causes of bleeding identified in various studies (6, 8, 9, 12) . The cause is unclear for 80% to 85% of bleeding. Faber et al (8) reported bleeding in nine of 268 (3.4%) patients, identifying Von Willebrand factor (VWF) deficiency as the cause in two patients while the cause of bleeding in the remaining seven was unclear. They reported desmopressin to be quite effective in reducing bleeding during intra-and postoperative periods (8) . Karabulut et al (6) reported recurrent bleeding due to factor XIII deficiency on postoperative day 4. Goldwyn (9) reported bleeding resulting from factor XIII deficiency and acetylsalicylic acid in two patients, and Seligsohn and Man (12) reported severe bleeding and shock due to primary fibrinolysis.
None of our patients exhibited a pathology in preoperative coagulation tests. Postoperative coagulation tests were also within the normal limits. Coagulation tests, which were used as a routine scanning test, along with some other details, are shown in Table 1 . However, it should be noted that there are some coagulopathies in which routine coagulation test results are normal such as PT and PTT. Related disorders include factor XIII deficiency, α 2 -antiplasmin deficiency, plasminogen activator inhibitor-1 deficiency, VWD, hereditary hemorrhagic telangiectasia, Ehlers-Danlos syndrome and Marfan syndrome. On recurrent bleeding, the possible presence of these disorders should be considered. Different scenarios of coagulation tests and their causes are shown in Table 2 (16) . The above-mentioned conditions were not detected in any of our patients. Similarly, herbal products known to increase the risk for bleeding, such as garlic, gingko, ginseng, blueberries, chili peppers, horse chestnut, flaxseed, green tea, sage tea, saffron root, ginger, blackseed and echinacea, were not used by any of the patients in the present study. Use of herbal therapy should be questioned when postoperative bleeding is present (17) .
Fibrinolysis is believed to have been the possible cause of bleeding in our patients. Fibrinolysis begins to dissolve clots in the septum after the first week, which can affect the vessels in this area and lead to bleeding because fibrin degradation products, consisting of organized clot fibrinolysis, may activate clot fibrinolysis in neighbouring areas.
In our patients, all bleeding was observed after the use of silicone splints. Silicon splints provide support; however, the space-filling effect is limited. They are, therefore, unable to push dissected septal mucosal membranes against one another with sufficient pressure, resulting in a dead space where a clot forms; lysis of this clot leads to bleeding.
In the present study, we used polyvinyl alcohol sponge tampons (used only when there was a postoperative bleed) that swell in the nasal cavity, completely filling the dead space. These tampons push mucosal membranes against one another with sufficient pressure, thus eliminating dead space. Without dead space, blood accumulation, clotting, clot lysis and bleeding do not occur. Following removal of the tampons, none of the patients experienced recurrent bleeding. Before silicon splints were used, bleeding was not observed in any patients in whom polyvinyl alcohol sponge tampons were used. Rupture in the mucosal membranes often occurs in patients who have undergone septoplasty, allowing drainage and preventing formation of postoperative septal hematoma. Late-onset bleeding was not observed in patients with intact septal mucosal membranes, unilaterally pierced for drainage. All of these findings support our opinions.
In the literature, many different treatment methods have been reported depending on the cause of bleeding including clot cleaning, tampon placement, suturation, ligation of the anterior etmoit artery, use of desmopressin, fresh frozen plasma, cryoprecipitate and factor XIII concentrate (4, 6, 8, 9, 12, 13) . Additionally, blood transfusion was required for some patients. Our approach consisted of cleaning the clots and placing polyvinyl alcohol sponge tampons soaked in adrenalin and tranexamic acid. Patients were also intravenously given an isotonic saline solution containing 250 mg tranexamic acid, which is an antifibrinolytic agent used to treat bleeding due to fibrinolysis, topically or systemically, in various situations (14, 15) . On administration of these treatments, bleeding ceased in all patients and no recurrence of bleeding was observed. The fact that the bleeding responded to tranexamic acid treatment supports the hypothesis that bleeding occurred due to fibrinolysis. None of our patients required a blood transfusion.
CONCLUSION
Late-onset bleeding following septorhinoplasty is rare. Although there is sometimes an underlying cause, it is often not readily apparent. Such bleeding may be prevented by completely filling the nasal cavity so that there is no dead space between the septal mucosal membranes and the drainage opening. If bleeding does occur, placement of a polyvinyl alcohol sponge tampon soaked in adrenalin and tranexamic acid, in additon to intravenous administration of 250 mg tranexamic acid should be considered an effective solution.
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